Therapeutic effects of sorafenib on the A549/DDP human lung adenocarcinoma cell line in vitro.
The aim of the present study was to observe the effects of sorafenib on the proliferation, apoptosis and invasion of A549/DDP cisplatin-resistant lung adenocarcinoma cells cultured in vitro. The A549/DDP cisplatin-resistant lung adenocarcinoma cell strain was cultured in vitro, the cell culture group incubated in culture medium only was set as the control group (Group S0) and the four concentration gradients of sorafenib were added to the culture groups as the experimental groups: S1, 2 µmol/l; S2, 4 µmol/l; S3, 8 µmol/l; and S4, 16 µmol/l. The MTT assay was used to determine the growth inhibition rate of the cells, which were respectively subjected to sorafenib treatment for 24, 48 and 72 h. Flow cytometry was used to determine the rate of apoptosis of cells in each group following sorafenib treatment for 72 h. Furthermore, the Transwell invasion experiment was used to determine the effect on A549/DDP cell invasion following sorafenib treatment for 24 h. Based on the MTT assay, it was found that the inhibition rates of A549/DDP cisplatin-resistant lung adenocarcinoma cells in groups S1-4 following sorafenib treatment for 24 h were 4.58±2.82, 14.93±2.62, 37.58±7.13 and 58.39±8.15%, respectively. For 48 h, inhibition rates in S1-4 were 14.98±2.93, 26.28±7.31, 63.00±3.05 and 78.84±3.96%, respectively, and for 72 h, inhibition rates were 18.80±2.82, 32.71±2.55, 75.51±4.73 and 87.50±3.36%, respectively. The difference in the inhibition rates of cells among the experimental groups for the same incubation time showed statistical significance (P<0.05). Flow cytometric analysis indicated that the rate of apoptosis in the control group was 8.88±0.81% following sorafenib treatment for 72 h, and the rates of apoptosis in groups S1-4 were, 12.84±0.24, 17.27±0.78, 21.98±0.75 and 49.67±1.38%, respectively. The rate of apoptosis in each experimental group was higher compared with that in the control group (P<0.05). The difference in the rate of apoptosis among the experimental groups was statistically significant (P<0.05). The Transwell assay showed that the number of cells permeating the septum in the control group was 82.7±2.3/high power lens (HP), while the average number of cells permeating septum in groups S1-4 following treatment with sorafenib for 24 h was 58.2±2.5, 41.3±1.3, 22.6±2.1 and 14.7±1.1/HP, which was significantly lower compared with the control group. The number of cells permeating the septum in each experimental group decreased with the enhancement of the concentration gradient. The differences were statistically significant (P<0.05). In conclusion, sorafenib inhibits the proliferation of A549/DDP cisplatin‑resistant lung adenocarcinoma cells in a time‑ and concentration‑dependent manner. In addition, sorafenib induces apoptosis in A549/DDP cisplatin‑resistant lung adenocarcinoma cells, thus reducing their invasiveness.